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Abstract: Recently ancient sutras have been computerized. However the support for written materials with
reading marks such as “okototen” is not sufficient with regard to the transcription of documents and the
system for dealing with the contents. This paper aims to establish a transcription support environment for
written materials with reading marks. Taking into consideration the fact that the target documents were
handwritten and hold a variety of descriptive information, we developed the system so that the descriptive
information of reading marks can be stored as coordinates of a rectangular area or a point in the database
and the data can be mutually related. Furthermore we attempt to ease the burden of input, by developing
an image-based interface using HTML5 Canvas for specifing Chinese characters and reading marks on the
document image intuitively, and by implementing automatic acquisition features for character position and
reading of marks. Evaluation experiments made sure that there was no problem found in the operation of
the system, the average input time was around three seconds, which means the practicability of this system,
and the mistakes made in the automatic acquisition were so few that we could correct them manually.
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Fig. 1 Example of a document with reading marks.
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Fig. 2 System configuration.
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Fig. 3 Coordinate systems in the interface.
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®1 73 ERKICHEHRS 23T
Table 1 Characters used for okototen forms.
L| 7| v |A|+]|F
vil=|v|a|lza|la|O]]j

1|t

() TLJ 20 (b) [--1 ZWsGtE
[m] DIZ 45 FE[aldx

4 73 N EOWIRKBH

Fig. 4 Examples of okototen forms.

(c) T—1 ZWEHE
DT 315 FE[ElEg

foa
ZZa—ET
K% 100%

® Ah O BE © AR O BS O SRR
SET O SHEE

ANF—=5 : » XF 0 ES © 724
YA—=7ET : # L O BY
ANTA. || WEIRT || ADTEAT

5 X = o —FIROMHEH

Fig. 5 Example of menu screen.
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ATIBEREIC BV TIE, ATIE—F, HIBRE—F, BH€t—
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(a) HEZ
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Fig. 6 Example of displays of Chinese characters and okototen.

(b) 73 i

Fafifd 22 CANEEEZIT) ZEHNTE D, LTH
W SEREO AL U T, HEMBEATREREDE X, T
IIERAHB IS SN D, o TRIRERIS ISR S
7HAE, BIEE— FEMEA LT, HEIREM T EROB
ERfEE V2 2 & T, RRIEROBIERELIT) 2 &b
T&%. INHDOAT - BIEEEE, 77 FICERRSN
72 W% LT

AZa— 1T [AN] 25BRENTWEIRED L &, T
FTOWEWE NIy 7Lz, FaAMEOMEE ) v L
7T HL ooy AERE LT, fLE - EBIERY
BHCANTAHIENTEL, BEFHEBET T NEDOAT
FRBI%E 6 (2R,

Efg L TY Yy ARA =V EMH 2 LT, BEOIK - H
INETEBITD, A=2—T [BE)] Z28INL, BB
Rezflio 2L T, v UVAZMEBEETKT v 7L CERMIE
FHEICBIHSELZENTELLH)ICILTVE, JUu—
FAYTI A4 Y RIDORAZ P E Y, EREIE RO
FoR (F—yOFERE, FaAMEOT—HY A X, B
FEROLTRAERR L) 2 L5 LN TE, BRIZED
7 FRPF L OMHEICE L7 FREE AT A
TX5%.

4.5 BEIREESR (FHEE

EREE EIC AT SN U - TR LY, O
17 - 515 % BB ICHEE T 2 B%hE, B L OET LAIED
MAEE HEINICELERH T 2 iR 2 223 L7, B 7 13B9
fHFens=7—5 o<, FF5id [17HF5 /51 7] OB
TFRSN, T LI SOBEFRITZNZNEH TR
fFFonTHFRRENL.

LI EOBEMNITICOWT, I3 OGRS L
T B, FT R O KB EHIR O U E TOHEES
KEDLDE LT, #EET-72. EYRAEDNGHER L
B EFL, EFICH L TE T34 TICE N LA
BROND b, EYRGHEBO L) b &y
FIHOPLETCOHEISREN DD L LT, MEfli%
f1o7-.
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7 BT OERE
Fig. 7 Example of displays of relationships.

(a) IEER

(b) £k

8 [EILRRREDFEHIB
Fig. 8 Example of usage of repair capability.

(c) IR

FHEIERTHLIL, T ANDPADOFILLDL LD
ThHrIbhlrs, EFLINHEOMBEERD HEEE S
WD BELLZERH L. 2T, KRV AT LA TIEEM
TEMDBEEZ S IATRA AHERR e I Lz, Mozt L
ANE OB EEHIEZ, A =2—T MEIE] %:#D, BIEE—F
28I B2 T, RGO LW EHIEoME 2
EFNs ) v s T HEIETRELIBETLAZENTED,
BIEBZE 8 (2/RT. [H#] Of EEBFFmIN/AT 3 b
Ha, [ ST 2 EE 59 BIELTWA.

4.6 BBhEE A HETEHEE

WL T 3 MEOMHEE - HET -5 L), T3 EOFT
FERE R L, Mg L7oFT g & A SNk & D
GiAmEN - PURT A2 & T, BN E BT AkRE R gL
L7z, fTHfLEOHE, KEET—FOANIZILRETH
BT b, BRI NHEHAE, W ETHRT L L
MNTEL.

FIEALE OHEE ST W T, BRI % fiE 3 20, B3
SIEID 9 POV, T 3 N IOFT IR A & D
BIZET 202 L CH i Ex it LicL7.
7272l BT AR T - | 2B, FTREAE & ik
DERE 720, MR E S H12501F, 912k b
FEERAT) LI L7z, ZORICB W TERITEFHIE, )
PUTHES R TH 5.

F = N— 2|2k, 73 bEOEIR (43 HTHRRZE
KT =70 DID), FTHAE, FRATHEINL T — 7L
EHAER Lz, SOTF—TVESRELT, fTEMED
HEBLOHESNFADOTREAT ) Mg 2923, 1

© 2018 Information Processing Society of Japan

9 JBIK [ -] oFTmfriEE
Fig. 9 Dotting point determination.

Y57 m = A AR - R
5. ¥ A7 LEHl

KUATLOMMIZ LY, FRZIFETE 52 L 2l
572012, BAEEICE A FIIHESEER, B L OBET -
e AHEE BT B AT SRR 2 4T - 72,

5.1 BEMICEAT2FBAEER

FAHEEEZ T, MBICANTE, T - XVIRE - T
I PEDOADRNSD N L R ERT B0 DEREFE
L7, AT LAOFMAEIEEREMZ AEMEB LV
A ERPE L MES L. EBRBINEE, FRILAED
A GHEEEZ T, NEOHFEO 2 FIHE) 6 AT
[FFTIRFEREICRIRE] 2RI T—5 A1 %4772, A
NREORIZ, BEIS 1 BE%E 22470 367 F (LT, &K
LA, BENS 57D 86T (LT, AXB) o2 ffHz
MEL, AXLAWR3IA, AXLBIE6 ADT—% 25 L
2. B, KLADHL, AXLB OFIMIOWTHALB
LA LTHER R T o 72, EBRICH WS, FEME A
JA#E L7 Windows 7 D7 A2 by 7 PCTHA.

FEBRFIEIIAOEBY THL., TNEFNOBINE A
L, EBRBEICOWTHH LRI, 17 T72—ADE
FIEG EICHET - RS - T 3 D OSCFRE - R
EREREATILTH W, ANERZIBEE AT T —
T OWRMMEREBIEZ LTH 5 -7z,

FHZ B L OAHEO 7 — ¥ AN ER 2 1RT. 3
FHIRDOANIZBVWTIE, REBRTIE, Fhiad ANTE
7o, BEVARAEE, 73 b EEE - BIRICBWT, £S00
FDOANT = BRI 57201F, TS ZIEMEICRS T
720, IS OHE - BEEREDOIER I L72) 550
2, ML ET 5720 THS.

BTk DIRS - T3 MDA A, R 3 ITRT.
KREERIZ BT 2 AN ERERI, BEEEZEDTBY,
DL - T T MEICBWT, FRERL AFTOA
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x2 75 A
Table 2 Input amount.

ZmFH #E EE E0WR% Jabm
1 KA 367 231 324
2 AL A 367 234 382
3 AKX A 367 232 366
1 KL B 86 53 71
2 A B 86 55 89
3 KRB 86 51 88
4 AL B 86 54 86
5 KL B 86 53 86
6 KB 86 51 84

=3 11T LD ASIPFTHERER

Table 3 Time for registration.

I OAJIWER BT %0 Ja b
Sy 2.8 2.9 3.5

AL A ITUN 21.3 60.4 51.8
R/ 1.2 0.9 0.5

Ty 3.9 3.5 4.3

KX B WK 38.9 29.9 61.5
/b 1.1 1.0 0.6

(AT T )

NPT T 5 ETORMEZFHIL 72, KRR, 151E -
W - FERVEE E BEDO D OBBPEE TV S, &/
BEfE, SRR CEBETEGAORMEEZ NS, F
YVIATIENE, AXB L DAL ADPFL -THBY, 2h
EANREOIEIC I D D EEZHNS.

BEBROEERIC, 77— M2ERKLZ. [FEEERE
DRV TR - WARTRE O e ] [ B Hls E A RE
DENENE] [ AT L 2ROBMEME] % 22 5 BERE O
RGPS, 18RI TRELTOS) Eebis, T
r—MEAOEIZE 7 ¥ 7RIV, AT LD
L TRV ENHLIEEML, a3 X bbbt
SREERRUN = A

HIHE O 5 BRI oW T, [ E 0] ©
14, 2 LMELAEDPWIENE, COEE L 4~5 OF
HEffiFTwiz, 670 7I2BWwWT, I bEORSE
ENZBWT, JBIREEBIZ N BR 59 2T, #IRWM 7
VARY LB RE RV, T AR —VICL D
WEDILK - Mi/MRMEICF RS 72, BREDA XY MRS
nr.

PLEDORRELY, KFRICBWTEE LAY AT LD
T AERMSIZATIICE LT, BEITwoPESTw
5500, FHREETH L LTHIE - FHEEATIICOWTIE
BRI CECE LT & 5.

5.2 BEF ) - AMEICR Y 2 M=
HEIRLEA e O A HTEZ R L, SR O RCb

© 2018 Information Processing Society of Japan

x4 ANEsERs
Table 4 Part of reading result.

1 % #EF REYIR%E Fabi BIR (AT
2 1 P
2 2 % J %) . VAR
2 3 R =
2 4 ik
2 5 = Iz vk
2 6
2 7R v X 7 I
2 8 W v L, T e AT
2 9 K 7
2 10 *3 & N Hr
2 11 % 2N [ES Tht
2 12 Kk
2 13 N FS . Tk
2 14 #f
2 15 K N IS . ThE
2 16 7
2 17 K N ES . Tk

WERUSTE A LR, Fa b EOITEMEOR Y% h
S, KV AT LOATFER % FHIEY 2 NFGATTZ 5 2
EERFHMT 2 -0 DEREZITo 2. EBICE, [TFTIR
FEREEIRE] D3, ELWAONEIF SNz [4mITH
— )R B EE AR EE R E AR [24) ([&MITERR] & 3%
T5) AHWT, ENENOEEDPS 570 EF R,
AKINKFACBN T AT 2OHBE) (72 b IfEICn 7z
FaAMEDORIK - FAT—TAANDTF— 5B EE&L) &
O NI SCFHIE - FTRTERED A ) 2 ATV, BB REAT U 1%
RE& 7 3 b R HEa A ERERE £ v CRLR SRR & LS
L, fRZEHEGEICFERLZ., SRICEBT L ERZRO
FIZOWT, HEEE CHEONI-RliERESEIC,
1 XESEDOINFERIT- 7.
M 720, [ATd5] [FI5 ] [EET] [0 4]
[T 2 bkl [F3 FEOIR] [EFOFTHAE] 5
%A AN R L7z, [EET] [ IRE] 22w Tk
W{g% B TTFFAMELL, [F2 FEOHEA] 1ZOWTIHE,
73 b EOGEAEERRE (4.6 H) Xk ERLE
YA NE, HEEHOWIE, EEEDOATIT— 512D
W%, KRERKAEKFICHERML, 22 CHEHEES L 09I
FOWMPMEZHIWT L7z, AV ATFLI2BWTIE, KD HO
B - HBIDSTE w7, NFGSCOMERZE D b D3 TH
3, BETHAL TR YR 2 A T [EmTER] &
CHBTEIN [N BXO [Te] 0% R& IS
e L7z, [TFTIREREERE] © 247H LATHIERRD
AR TE) OINFAEREER 4 1RT. ZOROTH
1, RBRAKFCBIT ZHIRT TR D &HIBH LASIE L 726
chb.

T2 -71%F58D [W] 12oWT, ASNLAEED

%
e
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]
10 7 2 b HONME OB

Fig. 10 Example of false recognition.

x5 [TFTHRIERRCHEEE] (2B 235O IER

Table 5 Correctness of reading “Senjusengendaranikyo

zankan” .
M-8 IELw Y
7% 0 A4 B AT U 53 52 1
7 3 b TR 57 57 0
7 3 b R A HEE 57 51 6

F 6 [@MITEKE] 1281 2FD IR
Table 6 Correctness of reading “Kongochokyo”.

W= IELw G

7% 0 AR B AT 16 16
73 A 26 15 11
7 3 b R AHEE 15 13 2

FEEB L7 a N EOMNEEE 10 1R, RED 1 HED

KRELEIMHOTEY, Zo7-0HEIMEEMN A, §
JAEIF RSNz Fa b EE, 9 OG0 b EA
WZhhHHD LR L.

2 DD ERHIOWTIFDIEZ K ER 5 LUK 6
WRT. 22T, [@RITER] ©F 3 b riBEE R e C Rk
D% L o TWADS, 2, BYEEFabme LT
ANLTCLES72OTHAH. ZOHEHDOIEEFRIE, 2D
DERTRIFIZER R 2720 L, RERIZBWT, %D
W% O HB R AT I HERE IS BT 2 IEE 31T 98.6%, T 2 b
L0 HEF AR BT 5 AT 88.9% &\ ) 5
BiEb N7z,

KEBOMERLY, EMRIFEMHEHERTBLETL L
THFEEL R TE, WV ATLE LTEMNWZ LA
WIZELTWALEEZ OGNS, T3 NEOFREIHEMR Z
WS, VAT LADEEEN ST EALE 2 L, FIHEIC
TAERRT LRI EDOTHESRTH L., EE LT
3, NEERHITFEECTH L0, FTHEME L FAPLT
Ld—H75LIEMET, BMICHAZRET S LI
RADRH L7 —ADBHEI BTN, T2, 4l
MAEHLE LT 3 N EOMD PN EATo720, Tk
YN, RKYIY R, R SISO AIES L EE .

5.3 EI
AAAT 5 72 2 DDOFHEERRICOWT, FNEFNEE%L
7.

TV, BIEEICET 2AMBEERICOWT, ATRHO
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RRIVEZT DL, P -IT 1A LT, BLZ3
BOBMETING O - EEEREBHTE, ZhicL

b VEBRIERIEONDL Z D00 h. LoT, KV A
T LZBWTHSE L TV A RLEHERDOIINIZ, 7FAMD
HE)RR#S, SHmEGORE, NG Lo HEERz &0k
REX L, HENE CE5RMmEHREESLCT LT, &
BWEREP SISO N ERASSSICHMZ 5720, L OAH
GERSARY AT AR A LW TEL EEZLNS.

Foniaxry bTid, BREGOFRICBIT 5 EI{GL
B (WHLE -2y bTFAN - VX =T AR EOHE) B
REDWEMAIR SN T Wiz, ZRIZD» Tk, HTMLS
Canvas DIEFEZTEHA A Z L CEHMiEE Db S,

RIZ, K AT L% HCTBEEAT - FAHEEICET 2
A SEBRIC DWW TEZET 5. HEIREEM T EREIC DOV T
1, EEFEIRENLVIFERVPHOLNTBY, HERD I
DWTIE, BIEKEEZHWT, Y AT 2HHESHTT 5
ZET, PaickiniEE Ex oA, 72, HEhRaE
ERFEIC DOV T D [AARIS, IEEHEAT88.9% L v 9 #E R0
ENTBY, 9WFIOATNIFLTH 1 WA OHERD %
FITZEIIRDD, BIEERRE ¥ AT L OHIEIEHEIC X
D, WNETRTHLEEZLND,

HEEE ) ~NDOYFED FEIZIE, KD 2O EZ NS, 1
DlF, EVRLEDTFANET I NEOFEAD T LM
MZH B0, EVIRGLDOTFANANEZIICT I NED
A EHEE T AL T AL THAE. b 12013,
SRR B VT, FETITH L CHFEAIEE 5
TWh 7o, HFEOTF A b AT % HICHEH & IR
TEXLHRETIRMT L THL. TF A D ASEREDHE
e, FEHE ML &S/ T =Y RN AV AT L DERER
192 LT, BHAERELZSOHICKRETE2bDLER
bk,

Ky 27 n0%, [TFTRERECERE] T&RTH—R
BEFEE AT RZ TR 7200 Th LMo EERA~DE
MbWEEEEZ TwD, ZOEMICH > TE, INEEER
E{EOMEEL, 73 SIS LT 3 N EOBIR - FHa
T =T NNDT =Y BTG, T RXR—20HHt%
fTziEEwv. &b, fIEAMEOHEIR, —/"TiroTw
57280, 4.6 EiCREL 7z 2 DAL OIS A T WV 554712
i, =N Ta I LEBIETLLELH D.

6. BBHYIC

MOCTE, mEROfmE BT 5 v AT LD
LENERD) T I NR—A Y AT LORHE, BLOFZFDIE
iz >V TR~ 7z,

BRSO LTI MR & i 3 A AL LD,
NEERNS T2 ETIIB e ERHT LI el TEL. &
72, VAT AIZBWT, FIHELEIERTIIZIEEDORE
SRR S 7. FIREFRIERO A % FE<Tirv, §HE
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BB ZNIEDS W TLHEHR A TR T2 LT, A
TIEREDE IR, THEXT, 73 T 52K
MIBEAT) SN TEL, T—IRN=2ADHFFNIH 72> T
X, RN HEEA 1o 1 OERT A I LT, HakE
WAL - IR OBMM TR S LIS L. F2, Fab
HOFZARERO ASTNZOWTIE, EEERE AV HAD
HEpEE &, CFMEOIARIIR, Fid L FTRAE O
RFRB EOREREICLY, ANZEEZR - 7.
LSHOMEE LT, FLETHAI L) RIEREET B
T5E9%, 7947, =, BLOTFT—F¥X=20D
UEDBHITENDE, FUEITHIET LI ET, Phny—
AN EFEAANEERT, £ o7—% L)) LilliEH%E
BonsbZ e TcE 2,

BE ORIFZEIE JSPS BHFE: JP26284065 DB % 52 1)
725 DTY.
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FHE BE  (ERA)

AR AL SR T L B R

B SR G B R A 2

=5 FUYORTIEE D ) 2B, Pk O
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